MITO-Porter for Mitochondrial Delivery and Mitochondrial Functional Analysis.
Mitochondria are attractive organelles that have the potential to contribute greatly to medical therapy, the maintenance of beauty and health, and the development of the life sciences. Therefore, it would be expected that the further development of mitochondrial drug delivery systems (DDSs) would exert a significant impact on the medical and life sciences. To achieve such an innovative objective, it will be necessary to deliver various cargoes to mitochondria in living cells. However, only a limited number of approaches are available for accomplishing this. We recently proposed a new concept for mitochondrial delivery, a MITO-Porter, a liposome-based carrier that introduces macromolecular cargoes into mitochondria via membrane fusion. To date, we have demonstrated the utility of mitochondrial therapeutic strategy by MITO-Porter using animal models of diseases. We also showed that the mitochondrial delivery of antisense oligo-RNA by the MITO-Porter results in mitochondrial RNA knockdown and has a functional impact on mitochondria. Here, we summarize the current state of mitochondrial DDS focusing on our research and show some examples of mitochondrial functional regulations using mitochondrial DDS.